202210.00178v1 


chinaXiv 


ChinaXiv& FRAT! 


TH 


ARID LAND GEOGRAPHY 


3 AX, 


E s 
(AREK ACHETER TR A GUA 6 6r A KAOS Br Vb TEE 


RAF, Ñ A 


RE, Nam IPA 010011) 


HS E: 7p 48 RC [el WY He TODA AA ER ALE, RARE AA 2 AR at 
BL ail TE Zr ey» RE HATE AT Wh B 5 BP E APD RARA, FF DA al) A a tJ 
DAD DE AE T4 t £13 XE. , 125 6 Mastersizer3000 VOCAL AOS DP EAT ALE KOT AR 
8] : C1) AS Tel Bir eb 3 26 20 A A JU So ae Er t AE AR, a AA Zn 
MIRAN, 88% A E BY Sr ERA 0-10 em AE XUL Sy AA Z6 K Je UN EI 
FACE, HESE. E SEEN Em ATM NA CLER RC Pe ir P mt REPE E 
Af e] E di Po, ro» de EGRE AA P ECT em) E BR E 3 


i 


JUS 3i)» 38 (26 em) , ELE 8 0-10 em BH ERY BRD (2) SA e] Er a PLI Il E 


JU. REAR AE Ze E, BER He BIL E BEC RUN PE m ANA 


FY HL FEE BN BY EBLE , 2a YD 


Aa tht yb 3: BEDS ae dE Ue Hh He 5-25 em E, TAR 0-5 em E J| 2-8 78 2g Y» Py AY MAR LE 
0.300 mm ML, FHS BA A 12.09%; HEBREW RE HUE Le Re), E SAMA A 
EBENEZER AE HAD RE Dr s p MER LUE TRE 8B D d 36 3C US E a E 


Hi Pe RE RL, A A yh BE (0.990) , 3 47 P BE (0.990) 3061 Y) B& (0.996) i 4% 7» 3 (1.086) 2E 
1t, E. E x8 2k (63888 B d o aR i EA RE DR 


K Ed: MERA; MR; Ee, BRR 


XAAS: 


KUD i sak tE AUS AA BO DP 9] Jo kont 
am na. EDAD A AS, EA 
BERT FAW DA TERRA end P E 
Fs A EAS Bi Se it AT Sic HE DC Wl RE TCR Jo 
SMA AIHE 388 er X e it 
FID A PP] E REA, RADIO 
DE Ad A, EHE ANAM AT DUC we 
ADDED AA os Be TI PoP EEN, tt n] EAT 
EENEG WRA 
Dat BRIS BI NA 
PLATTE AI SIS He abe A FB 
SRA, e orb Bri TEINE SCR 
PHRA ERME”. 

Ho, 2E T VP AE RE AS FE 3:928 PT 


Weis AAA: 2021-12-01; 181] ARB: 2022-03-29 
BEM: Aar DAHL AGA (2021SHZR0524) 9€ HJ 


Vb yat UD AS AL BSE BO ZOE a E AU A ik 15 V A BE RS 
HE ELT Eh IB] BARES * 388 E JU] RA 
SUD ASE MI E ELD REE , A NPETE E HEC 
Jr Ws] EEROR RIA UR ERAS OA 
SVP HE AAP DS PROS ETE SR, TL LEVE 
PLE AYE ELA ETT Y YR2E Kl AN ALAN 
PAE BEC te BEA ET ET) rb gc 
VALE AS Af BE IE IW TP ae TE PERSE, FI 
SS AI To 1 P JE EL EB RE 
BOD WASTE A"). DARA EE SP LIM GS AS 
EIERE EE 
DEER AMAR 
DN LEE Th JE KAER, D 
ED XU T8] B AP EE, TE EASE ZR H E 


(E: ALO 992), 95 , TTE , Orient. seit Ab RU ICE RASTAS. E-mail: ym5233@126.com 


EMER: AREA (0971—) ,55 Mi, A, EE A SETA EL WS BUR IE RAR ET SE. E-mail: zuohj126.com 


202210.00178v1 


chinaXiv 


ChinaXivA fERRTI 


tió wn 


DIE . BÆ KUR EKU zs oh FE HF I CW 
H REFAN FE RTT LS 96: JT JROGE KUD TA 14] 
HEAR E AENA, 4 
ERE MUERA AL, A 
MXT FA I8] ri, RA AAA 
ARDE AA AA IA AA E. D 
Al, FEAS AUR A BA AI — EHT , BG 23 DT VP 
Im Dn o ml LER BE LU] Se fa SEC] 
EAE , Alb vct ELA) f REA EE VP ERE aT 
2E (E? WM Bi VTE P di zs AGRIS 2E 4E urb vic BK 
UE MS ROE TER EE OT FE AS E 
UD HB AA SE Js ne AU DE BERE A 
It EB. HADA E NY AR ASTI TE Ti 
BLT Pe ea RAE TENA A XP it a IE, 
tH EUG UEM A E TIRADOR Be WS] DIR E 
A OM ll E TATA o 

D. AS SC HU EAS I] d NN 
äm. EE ÍT IEEE PL BGR SE SE D DH SEA 
ZE ERA E OR Wat 
MEREDEK OBERE ARA AA it 


(a) THE pie 


(c) TW Bt 


XT Pb vic Be EG VPE BE ad f EO PRI 35) zs AUD VALER 
DAT IA, MEDA e h RA n] xb v H 
FP UD ALE 4) fn B5 UI SC, Er CURL DC PE 
di EB PED Js evo v RE BUR SCPE E ABS 


1 ELSE 


11 Xuig& 

RM 9s ASS DRE 
FE be vb UR ES i 8 TEM VAN E 
eA H C o RUN. FH 2/1 7] Ez i Be SB A 
PES A ue. AUTE AS A 37.78 m, SC BI BE DJ 
16.23 m, UTA 0.6 mx1.0 m, Jil] t UIE FAL 1 ~ 
40 m:s 31 REIS BEZJ7J 120 mm, Dill Efe rp xt 
Ja s del 4p PES SUCI JH] 2E 
1.20 SIAM 

ISE 
VETE Zi e UAB E BR EA EUIS 1:10, Gl] SE 
AREA AA JE PI 2:88 (0811). ARDER 
EJ 6] 2 n 8 ARS US IR CAN AS IY, FEA A 


Ee 


ze ze 
T 


Ei usce 
Fig. 1 Layout of wind tunnel experiment 
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Fig. 2 Vertical airflow velocity profile characteristics under different sand control measures 
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Fig. 3 Variation characteristics of wind-sand flow structure under different sand control measures 
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Fig. 4 Requency distribution curves of grain in wind-sand flow structure under different sand control measures 
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Fig. 5 Spatial distribution characteristics of grain size parameters in wind-sand flow under different sand control measures 
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TP. AS Fl B VP TAG 6 BE RD TP YE VE BET, 
T AE Chi, WE BE BE DI Vb T SO A t RAE h EPRA 
[n] rp. RERE FE ALE AAA E Dj VP TEIG 
AUF 2E LES Ws] 8 7] , SE de UA TE e BEES 22 
H EXRAIUREAE (Ef BE BETTE AS hn ET 0 


4 4 


AS SCR FH AUT BEL rt As 18] GD i s DD al 
Vb i I BAS VP E ELATI RP IE EAT T FEEN , 
EZA ASIE: 

COD ART] Iz Uo di 0 JA O ube e RE oU 
AI rf LA , AA ärem UA, Ha b tec FE EE rp 
0-10 em fa EE Ste RT E Y 88.20% , ZS XUI 
A IA FERS K Je el] AY AE (GER A , E e E ERU n 
MU. BE DTE TER SUR E] DS res EBS T 
Via] RE FAS) ES, LBS BE KO RER , Ha o hk 05 nn s EE T 
[5]. E, IE TEL HH nt eerst oi RAE 
SAUL BEC cm) Ee 28 68 BEBE ES ANGE A PY S 
(26 em); Hit Hh 3€ 0-10 em i$ FE JR TR YT be , TE 
AENA a EAD ME, FE XUI GE Sts 0-10 
em fay EBAY it JLSE-2 0, ERAS EEE BG T or 
XE FT RC ETS GR o 

(2) AS Fd Biz a TAL v FORE BE RE B8 en BETIS 
X Jon SE SE BL 6 em. HP rb FE BE) p te HS 
(5-25 em), Mir Haze (0-5 cm) JE A p 20 ERR] 
(0.100~1.000 mm) , hi HE CAE [657 i V Th AS 


AE AERE WS], outen, P Fd 
E VP TECH SE DAL vii HAS Ted es BE Je BE RE 
BF AN DUT IS IC JURE EC RUE BE Sj 
S, 
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Vertical distribution characteristics of wind-sand flow and its grain size 


under different sand control measures 


YAN Min, ZUO Hejun, JIA Guangpu, XI Cheng 


(College of Desert Control Science and Engineering/Inner Mongolia Key Laboratory of Aeolian Physics and Desertification Control 


Engineering, Inner Mongolia Agricultural University, Hohhot 010011, Inner Mongolia, China) 


Abstract: In order to reveal the characteristics of wind-sand flow and sand-carrying grain size, four types of sand 
control measures were implemented: checkered sand barriers, single- and double-row sand barriers, and retaining 
walls made of wood and nylon net. Wind tunnel experiments were carried out at Key Laboratory Desert and 
Desertification, Chinese Academy of Sciences, Lanzhou City, Gansu Province, China to measure the aeolian flow 
before and after intervention, and the particle size composition of sand samples was analyzed using a 
Mastersizer3000 laser particle size distributor. The results show that: (1) the vertical distribution of wind- sand 
flow with the use of various measures was similar to observations made prior to intervention. Sediment transport 
increased with increases in height, and more than 88% of the sediment transport was concentrated within the 0— 
10 cm height layer. Also, leeward side with high-sediment discharge performance first increased and then decreased. 
It also increased with a decrease in the barrier size, height, line spacing of the narrowing, and porosity, and 
gradually reduced the upward migration of the sediment discharge concentration. Furthermore, the peak value of 
sediment transport shifted from the relatively low barrier-type drafty squares (7 cm), upward to the relatively high 
tight sand retaining wall (26 cm). Moreover, the sediment deposition of the 0-10 cm layer near the surface was 
less. (2) Affected by the various sand prevention measures, significant differences were found in various levels of 
sand grain size characteristics and the overall average particle size of sand showed decreases with the increase in 
height, the change rule of fine sand and sand was mainly distributed in the near surface 5-25 cm layer. Meanwhile, 
the near surface layer 0-5 cm distribution of fine sand, medium sand, and coarse sand, had a peak value of about 
0.300 mm, and the average content was about 12.09%. Smaller grain size parameters were affected by the 
measured specification changes; the kurtosis changes from wide and flat to medium and narrow with the 
densification of measured parameters; the change from checkered sand barrier (0.990), single-row sand barrier 
(0.990), double-row sand barrier (0.996) to sand retaining wall (1.086); and the above change law gradually increased 
with the increase in indicated wind speed. 

Key words: wind profile; wind-sand flow; vertical distribution of grain size; sand prevention technology mea- 


sures 


